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Reaction MechanismsReaction Mechanisms

�� series of elementary steps that add up to series of elementary steps that add up to 
give overall balanced equationgive overall balanced equation

�� even though a reaction appears to occur in even though a reaction appears to occur in 
one step, this may not actually be theone step, this may not actually be the

�� proposed mechanisms must agree with the proposed mechanisms must agree with the 
experimentally determined rate lawexperimentally determined rate law



Reaction MechanismsReaction Mechanisms

�� Example: Example: 
Overall: NOOverall: NO22(g) + CO(g) (g) + CO(g) �� NO(g) + CONO(g) + CO22(g)(g)

2 Steps: NO2 Steps: NO22(g) + NO(g) + NO22(g) (g) �� NONO33(g) + NO(g)(g) + NO(g)
NONO33(g) + CO(g) (g) + CO(g) �� NONO22(g) +CO(g) +CO22(g)(g)



Reaction MechanismsReaction Mechanisms

�� IntermediateIntermediate
�� a specie that is formed during one step and is then a specie that is formed during one step and is then 

consumed in another, therefore, the specie does not consumed in another, therefore, the specie does not 
appear in the overall reactionappear in the overall reaction

�� Appears as a product then as a reactantAppears as a product then as a reactant

�� Example:Example:



Reaction MechanismsReaction Mechanisms

�� CatalystCatalyst
�� Specie is used to speed up the rate of reaction and Specie is used to speed up the rate of reaction and 

is not consumed by the reactionis not consumed by the reaction

�� Appears as a reactant then as a productAppears as a reactant then as a product

�� Example:Example:



Reaction MechanismReaction Mechanism

�� MolecularityMolecularity -- the number of species that must the number of species that must 
collide to produce the stepcollide to produce the step
�� unimolecularunimolecular-- step involving one speciestep involving one specie

�� bimolecularbimolecular-- step involving two speciesstep involving two species

�� termoleculartermolecular-- step involving three speciesstep involving three species

�� elementary stepelementary step -- a reaction whose rate law can a reaction whose rate law can 
be written just from knowing molecularitybe written just from knowing molecularity



Summary TableSummary Table



RateRate--Determining StepDetermining Step

�� one step in the reaction is much slower than the one step in the reaction is much slower than the 
othersothers

�� can be assumed to be the entire rate lawcan be assumed to be the entire rate law

�� ExampleExample::



HomeworkHomework

�� Reaction Mechanism WorksheetReaction Mechanism Worksheet


